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1 Introduction
1.1. How PROPLAN CMF Software Can Help You

PROPLAN CMF Software allows you to make critical clinical decisions pre-operatively, with
great ease of use. Starting from CT, Cone Beam CT or Magnetic Resonance Imaging (MRI)
patient data, the software generates 2D and 3D visualizations of pre-operative patient anatomy.
Where applicable, this can also be combined with dental cast models, graft site scans and (3D)
facial pictures.

With PROPLAN CMF Software You Can:

Automatically perform cephalometric analyses
Simulate complex osteotomies and bone repositioning for harvest and reconstruction sites

In just a few mouse clicks, use dedicated wizards to plan:

Mandible or Midface Reconstructions
Orthognathic Surgeries
Distraction Osteogenesis Procedures
Cranial Reconstructions

Visualize and evaluate different clinical approaches pre-operatively, using virtual planned-
outcome models.

Assess the effect of planned treatments on soft tissue, as well as on the overall appearance by
using 3D photo mapping.

Facilitate communication with colleagues and patients thanks to life-like virtual visualizations.

1.2. How to Use this Document

In this document, all PROPLAN CMF Software functionalities are described and documented
with self-explanatory examples. It is recommended that you read this document section-by-
section without switching (e.g. to the final section right away) because basic concepts are
explained once and are not repeated in following sections. Try out PROPLAN CMF Software
functionalities while reading this document. It will facilitate your understanding. For learning
purposes, demo files stored in the folder which were selected during the installation can be
used (default location: <System drive>:\MedData).

In case of questions, additional assistance can be requested via
proplancmfsupport@materialise.com.

1.3. Intended use statement

ProPlan CMF is intended for use as a software interface and image segmentation system for
the transfer of imaging information from a medical scanner such as a CT scanner or a Magnetic
Resonance Imaging scanner. It is also used as pre-operative software for simulating/evaluating
implant placement and surgical treatment options.

|
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1.4. Instructions for Use

Full instructions for use can be accessed through the Materialise website,
http://www.materialise.com/en/medical/electronic-instructions-for-use. This link can also be
accessed through the about box, which can be found via the help menu.

1.4.1 For U.S. Customers
Caution: Federal law restricts this device to sale by or on the order of a physician.
1.4.2 Description

PROPLAN CMF Software is a user-friendly scanner-based image-processing software with 3D
visualization functions to plan surgical operations on the Cranio-Maxillo-Facial (CMF) region. CT
images, CBCT images and MRI images can be interactively visualized and segmented to
generate in a 3D rendering of anatomical objects.

1.4.3 Indications

PROPLAN CMF Software is intended for use as a software interface and image segmentation
system for the transfer of imaging information from a medical scanner such as a CT or MRI
scanner. It is also used as pre-operative software for simulating/evaluating implant placement
and surgical treatment options.

1.4.4 Contra indications
None
1.4.5 Warnings

This product should be used by trained professionals. Output must be verified by a responsible
clinician.

3D reconstructions must be compared to slice images and verified for approval by a responsible
clinician.

't i s the c | responsihility 1o éxercise hid/hermprafessional judgment in any
decision to follow or not follow the treatment planning made using this medical device
(software).

It is advised to use scans with an inter-slice distance of 1 mm. The use of larger inter-slice
distances is not recommended.

PROPLAN CMF Guides are to be used by a trained physician in the performance of surgery.

Be aware that any patient-specific guides and/or anatomical models derived from a planning
created in the software have been manufactured based on CT/MRI scans of the patient. If the

patientds anatomy has changed significaasbrly si nc:¢
models should not be used.
1.4.6 Precautions
The quality of the images in the PROPLAN CMF Software depends on the quality of the
scanned images. To obtain optimal results, use scan parameters specified in the scanning
protocol.
It is advised to use the guide or anatomical model within 6 months of performing the CT/MRI
scans on which they are based. I f the patientds
time of the CT/MRI-scan, the guide or model should not be used, even if the time period of 6
months has not expired.
el
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2 Get Ready to Work

2.1. System Requirements
2.1.1 Software Requirements
PROPLAN CMF Software can be used on the following operating systems:

Windows Vista SP2 x64.
Windows 7 x64.
Windows 8 x64.
Windows 10 x64.

Note: To maximize the full capacity of your PC and process larger datasets PROPLAN
CMF Software 3.0 is supporting x64 OS platforms only.

v

2.1.2 Hardware Requirements

PROPLAN CMF Software can work on a PC with the following configuration:

Intel Core2Duo or equivalent.
3 GB RAM.
AMD Radeon or NVIDIA GeForce graphics card with 128MB RAM or equivalent.

To ensure optimal performance, we recommend using this configuration (or higher):

Intel i3 or equivalent.
4 GB RAM.
AMD Radeon or NVIDIA GeForce graphics card with 256MB RAM or equivalent.

Note: it is absolutely essential to use valid drivers for the video card and for all other hardware
as provided by the manufacturer of your PC.
2.2. Device Lifetime

ProPlan CMF is software and does not degrade in performance. Its lifetime is determined by
commercial requirements, obsolescence of its techniques or obsolescence caused by changes
in its host environment (refer to above requirements). Support can in any case not be
guaranteed beyond 7 years after the release of this particular version of the software.

2.3. Installation

To install the software, start the PROPLAN CMF installer file that you have received from
Materialise. Then follow the instructions of the finstallation Wizarda Please note that you will
need administrator rights to install the software. After successful installation, you are required to
reboot of your computer to register system components.

2.4. Starting the Application

To start PROPLAN CMF Software, double-click the PROPLAN CMF Software icon on your
desktop or via Start > All Programs > Synthes > PROPLAN CMF 3.0> Run.

Alternatively double click on Proplan CMF Project files (*sppc, *sgc).

2.5. License Registration

When you first start PROPLAN CMF Software, the fiPassword Request Wizardowill appear.
Choose the option which corresponds to your type of purchase:

Evaluation

| want to apply for an Evaluation key file i use this option to contact our sales representatives and
request an evaluation license key.

|
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| want to register an Evaluation key file | received via e-mail i use this dialog to register a received
Evaluation key file. Click fBrowseodand locate the key file you received. Also in this dialog, you can
view your System ID which is required to generate a license key file.

License

Instant activation 1 use this option if you know your CCKey (unique client identifier - this code can
be found on the Certificate of Authenticity sent with each licensed copy of Materialise software).
PROPLAN CMF Software will be registered automatically once all information is provided.

Apply for a key file via our website i redirects to Materialised website where you can manage your
licenses interactively.

Apply for a key file via e-mail i use this option to contact our sales representatives and request a

license key.
| want to register a License key file | received via e-mail i use this dialog to register a received key
flee Cl i ck fABrowseo and | oc at Aso inihes didog,youfcanlview ygun u r ec e

System ID which is required to generate a license key file.

Floating License Server i use this option if your organization has a floating license server
configured.

Please contact your sales representative at Materialise if you have any issues with your
software registration.

2.6. Scanning the Patient

To ensure optimal planning results and the high quality of anatomical models and surgical
guides ordered from Materialise, we highly recommend that you follow our PROPLAN CMF
Surgical Planning CT scan guidelines. These guidelines can be found at the following location:
http://cranio-maxillofacial. materialise.com/customer-support.

Make sure you send this protocol to the radiology department, together with the scan order.

|
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3 Software overview

3.1. Quick start guide
3.1.1 Starting the application

To start the application, double click the ProPlan icon to start the application, or double click on
Proplan CMF Project files (*sppc, *sgc)

If the application is started without a project file the start page will be opened. Here it is possible
to select either to

open a project
to import images
3.1.2 Open Project

Project files can be opened in the following ways:

Click AOpen Projecto on the AStarto Screen or fron
Double-cl i ck on APRQPRPLANtCMH | €)s0 (*. sppc, *.sgc
Locate a projectf i | e i n your system by using the APROPLAN
menu.

Drag & drop a project file to the opened application.

If a project was previously opened it can be opened again by clicking the name of the file in the

overview page.

Click Al mport | mageso on t he(mdrsSinfamatioa in Sectibpneleand t 0 i my
4.1)

Note: PROPLAN CMF Software 3.0 has following restrictions for project opening:

It will not allow you to open projects created in version 2.0 or older.

& It will not allow you to read cephalometry analysis created in version 2.1 (though the
project will be opened).

If you create a new project in version 3.0 you will not be able to open it in any previous
version.

Once a PROPLAN CMF Software Project is opened, tI
into all available wizards and services. The wizards are briefly explained in the next sections
and in more detail in chapter 4.

Hover over a menu item on the | eft side of the
click on a menu item to enter a wizard.

Note: A separate license can be obtained to read files created in Mimics Medical 17 and i
higher and Mimics inPrint in PROPLAN CMF Software. The additional license will |

& support Images, Masks and 3D objects. i
. Not every license supports all functionality. If you cannot access certain functionality i

I described in the manual this could be because of the license. !

Once a project is opened, the axial view and 3D view of the selected project are displayed on
the right side of the fAOverviewo screen.

To return to the APROPLAN CMF Overviewodo screen il
the top of the left pane.

|
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3.1.3 Import Images

To start a completely new project DICOM images will first need to be imported into the
applicaton. To start the wizard, use the corresponding
AFil ed menu.

Step 1: Select the media or files that contain images to import them.
Step 2: Check the study and convert it.
Step 3: Select the study to open.

& Note: PROPLAN CMF Software only supports DICOM images. Any other formats will
not be imported even if they are selected with the Import Wizard.

—————

A more detailed instruction on importing images can be found in IMPORT IMAGES, 4.1.

3.1.4 Segmentation

The Segmentation Wizard will guide you step-by-step through the process of segmenting bone
parts and soft tissue. The result will be a 3D object that can be used in planning wizards.

Step 1: Choose between creating a new 3D and creating a 3D object starting from an existing
3D.

Step 2: Set the threshold range

Step 3: Remove unconnected parts

Step 4: Remove parts of the masks

Step 5: Name the 3D Object, adjust the color
Step 6: Convert the masks into 3D objects.

For more detailed information on Segmentation, please see SEGMENTATION, 4.2.

For the segmentation of the mandibular and maxillary nerves, the panoramic view, together with
the curve annotation can be used. More information on the panoramic view can be found in
MENUS, 3.2.3, and more information on the curve annotation is provided in section 3.2.4

3.1.5 Natural head Position/Horizontal reference

The axial slice orientation can be adjusted using the Natural Head Position wizard. Three
modes are available to set the Horizontal Reference:

Manual mode
According to the Frankfurt plane
According to the Occlusion plane

More information on the setting the natural head position can be found in NATURAL HEAD
POSITION, 4.3

3.1.6 Cephalometry

The Cephalometry Wizard allows you to indicate anatomical landmarks on objects in the 2D, X-
ray or 3D view to perform a Cephalometric analysis.

Step 1: Select a cephalometric analysis.

Step 2: Indicate the cephalometric landmarks on the X-ray, 2D or 3D view. When the
cephalometric landmarks were indicated on the X-ray view, they can be moved onto the 3D
object to link them to an object.

|
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Step 3: Use the Cephalometric analyses overview to check the measurements. If normal values
files have been created and selected, the normal ranges for measurements will be indicated in
the overview.

For more detailed information on Cephalometry, please see CEPHALOMETRY, 4.4.

3.1.7 Soft Tissue Simulation

The Soft Tissue Simulation module allows you to map a picture of the patient on top of the soft
tissue, and to simulate how the soft tissue will adjust according to new bone positions.

Step 1: (Optional) Select a photo to and amp it to the soft tissue
Step 2: Simulate the soft tissue according to the new bone positions.
Step 3: Play the soft tissue simulation

Step 4: compare the soft tissue simulations

For more detailed information on Soft Tissue Simulation, please see SOFT TISSUE SIMULATION,
4.5 and the explanation on the Soft Tissue Simulation mode in section 3.2.4

3.1.8 Design Tools
The Design tools allow for:

repositioning of objects
performing generic 3D operations, as mirror, merge, unite and subtract
create Cylinders and Spheres
place labels on 3D objects
For more detailed information on Design Tools, please see DESIGN TOOLS, 4.6.

3.1.9 Osteotomy

The Osteotomy wizard allows the user to cut and split the 3D objects. The osteotomy wizard is
available via the wizard panel and consists of four steps:

Step 1: Draw osteotomy Plan

Step 2: Adjust Osteotomy Plane

Step 3: Perform Osteotomy

Step 4: Reposition

A more detailed description on how to perform Osteotomies can be found in OSTEOTOMY, 4.7.
3.1.10 Distraction

The Distraction Wizard will guide you through all the necessary steps to simulate a distraction:

Step 1: Place New Distractor
Step 2: Adjust Distractor Position
Step 3: Cut the 3D object

Step 4: Simulate the distraction

A more detailed description of the Distraction wizard can be found in DISTRACTION, 4.8.

|
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3.1.11 Reconstruction with Fibula

The Reconstruction with Fibula Wizard allows you to plan the reconstruction of the mandibular
and/or maxillary defects using the fibula as the donor site. To perform a reconstruction with the
Fibula you need to:

Step 1: Create New Reconstruction

Step 2: Select Fibula Bone

Step 3: Perform Osteotomy

Step 4: Indicate curve

Step 5: Adjust planning

A more detailed description of the Reconstruction with Fibula Wizard can be found in
RECONSTRUCTION WITH FIBULA, 4.9.

3.1.12 Orthognatics
The Orthognathics module in allows you to plan Orthognathics surgeries.

Step 1: Prepare for planning by combining dental cast with 3D segmented objects

Step 2: Plan osteotomies

Step 3: Register and move the bone fragments to create optimal occlusion

Step 4: Reposition the bone fragments to the desired position

Step 5: Design dental splints to assist with performing the surgery as planned

A more detailed description of the Orthognatics wizard can be found in ORTHOGNATHICS, 4.10
3.1.13 Splint design

The Splint design module allows you to design dental splints.

To create a dental splint you need to

Step 1: Select the maxilla and mandible bone fragments to be used for splint creation
Step 2: Create a splint preview and adjust it

Step 3: Create the splint

Step 4: Export the splint STL and send it to a 3D printer

For more detailed information on designing a Splint, please see SPLINT DESIGN, 4.11

|
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3.2. User interface
3.2.1 General Overview of User Interface

Menus Toolbar

Wizard _|
steps
Viewport
Toolbar
Object
List |

Viewports

3.2.2 Viewports

PROPLAN CMF Software is a planning tool with 3D and imaging functionality. In the default
configuration, four windows and a task panel on the left are displayed.

y a
4
% Orientation

¥
. reference
f

d

*

Navigation
crossroad

m

Slice coordinate

)
Axial view

> OBl 4
Sl IPAIDNE: S

}

Sagittal view &

The 2D and 3D windows can be resized by moving the edge between the images (click and
drag to move the edge).
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The colored border around each view indicates the view planes:
Axial T Red.
Sagittal T Green.

Coronal i Orange.
3D Light-green.

The colored letters located on each view show the orientation reference.
A/P stands for Anterior i Posterior, L/R for Left i Right and T/B for Top i Bottom.

Clicking on images or 3D objects will re-allocate the navigation crossroad. By default, it is
placed in the middle of all views. The position of the crossroad shows the current location in the
dataset. The relation between the different views is indicated by the colors of the intersection
lines.

The slice coordinate is shown in the lower right corner of the 2D view.
Using the View Menu ZIndicators, these indications can be enabled and disabled.
3.2.3 Menus

In this section, you will find a reference list for all features available in the Main Menu Bar (top
left corner of the screen). For more information about each specific feature, refer to the
corresponding section in this document by following the link. Please note that some functionality
may not be available if the required license is not available.

File Menu

The File Menu contains the following items (most are also available in the toolbar):

Open Project [Ctrl+O] (More details in OPEN PROJECT, 3.1.2)
Save Project [Ctrl+S]

Save Project as

Close Project [Ctrl+W]

Import 3D object [Ctrl+T]

Import Images [Ctrl+G] (More details in IMPORT IMAGES, 3.1.3)
Import online viewer file

Project information

A numbered list of previously opened cases

Exit (closes application)

The Import 3D object option allows you to import:

Objects from another PROPLAN CMF project
Objects from SurgiCase CMF files

mdck files (this proprietary file format allows you to exchange 3D objects within relevant Materialise
software solutions)
STL files
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